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e The flow and event anisotropy from the PHENIX collaborators
in the poster session

— Shingo Sakai”
e Azimuthal anisotropy of electrons/positrons in 200 GeV Au+Au collisions at
RHIC-PHENIX

- Andrey Kazantsev”

e Elliptic flow of inclusive photons in Au+Au collisions at Vs,,,=200 GeV from the
PHENIX experiment at RHIC

— Hiroshi Masui”™

e Measurement of directed flow in Vsy,,=200 GeV Au+Au, d+Au, p+p collisions at
RHIC-PHENIX

- Akio Kiyomichi

e Radial flow study from identified hadron spectra in Au+Au collisions at
Vs, =200 GeV (at PHENIX)

— Michael Issah®

e Azimuthal anisotropy measurements in PHENIX via cummulants of Multiparticle
azimuthal correlations

- Debsankar Mukhopadhyay
e Elliptic flow of ¢ mesons in Au+Au collisions at Vs,,=200 GeV (at PHENIX)
— Shinlchi Esumi
e Analysis of event anisotropy and azimuthal pair correlation

* Students
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e Event anisotropy
— Sensitive to the initial state

e Collectivity of hadron/parton — thermalization / recombination
e Energy loss by Jet quenching — dense matter

o 70
- Large p, coverage as an identified hadron
— Large contribution of the decay to the following inclusive
measurements
e Photon
— Radiation / Compton from hot gas E

— Photon flow? "
e Electron/positron

— Open charm and bottom

- Flow and energy loss of heavy flavors?
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The PHENIX exper'lmem' at RHIC

e Photons/n9
- Tracking : vertex be BBC to EMC hit positions
- PID : EMCal

e Electrons
- Tracking
e DC, PC hits, vertex by BBC
- PID

e RICH (p,<4.9 GeVi/c)
e Energy/momentum cut by EMCal

e Event centrality
- BBC and ZDC

BEC charge sum vs Z0DC tolal energy
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dN° 1 d°’N S measure
E = 1+szn dcos[n(qﬁ—CD,,)] where n=123
d°p 27 p;dp;dy\ 5 A\ 25T

reaction plane angle

event anisotropy parameter measured azimuthal angle of the particle

real — , measured - :
V, vV, / (reaction plane resolution),

Note: the detail of reaction plane definition will be found in nucl-ex/0305013

e Define reaction plane by charged multiplicity on Beam-Beam Counters
e Photons
— Obtained the second harmonic coefficient v, from <cos[2(¢-D,)]>
o 0
- mn%reconstruction and background subtract (combinatorial and the others)
- For each p,, azimuthal angle, centrality
— Combine both information
— Counting number of 0 as a function of ¢, and fit by the formula
e Electrons

- Both methods are used
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Inclusuve phoTon v, cmd v, in 200 GeV Au+Au

TR
Note : vertical bar : stat. error
Inclusive photon = including all of the decay effect from hadrons curves, gray box : sys. error
0.35, = !
> 0.3 10 20%, 200 GeV AurAu - 20-40%, 200 GeV AutAu | 40-60%, 200 GeV Au+Au
P ey Phen; il =y Phep; IF =y Phen; .
025 ®Nix Dre/im,-nary o CNix pre/iminary A le Prelimin., ary,
02 | | | : |
: : i' | .'|+ “ {
0.15 i I | #'# II #I *i ."r d‘ | H + i | {
0.1 H‘Hﬁ 1 + | S LA
A £y I Eo
ll'.l}ﬁf /3 Ik 2 e !
-u.nsf
'0‘1.1':1'2.3'455.1'}1'2'3#5'5:.0'1'23455
p; [GeV/c]
e Inclusive photon v, shows similar tendency with =°
4 - Need more statistics to see photon v, after =° (and also n) decay
it effect subtraction
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10 decay efec_T for phoTon v, (MC)

o 0.35 Test 1 Test 2
03k — 7% v, for MC input 3
=+ 70v, generated
0.25F . Y v, from ¥ decay } .

pr [GeV/c]
. e Tool is ready for the decay effect in photons
;
i)
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<v2> vs. cem‘mh‘ry from 200 GeV Au+Au
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v, VS, pTvs cen’rrall’ry from 200 GeV Au+Au

Statistical error is shown by error bar
Systematic error from n° count method and reaction plane determination is shown by horizontal bar
The data point stays at <p,> in the bin and horizontal bar shows the bin range

The charged © and K v, are shown only with statistical errors

o 0.35

> " top20% 200 GeV AutAu | 2p-a0% o -

IJ.EE: = %% phenix preliminary - wn® IR
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E%; e Charged meson v, consistent with =0 v, in p,<4 GeV/c

=1
o
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o Identlfled particle v, up to pT—lO GeV/c

0.25 : :
:.ﬂ 200 GeV Au+Au Min. Bias Consistent with
e 70 -
. charged pions
0.2 i) }nucl-ex/0305013 g P
T
0.15 ++F++ * + |
L :
¢ Also
0.1 $ 1  Similar p, dependence
g Vertical bar : stat. error with charged hadron Vg
0.05 . curves, Gray Box : sys. error e Low Pr- consistent
) Fi The data point :at <p,> in the bin with hydrodynamical
4 calculation
0  High p, : interesting to
compare to a jet
o & & & 4 5 6 E} [%E%fﬂ]u quenching calculation/
) T fragmentation-
it 36.3x10° [events] = 5.3+45 [(ub) '] recombination model
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Idem‘n‘led hadrons at mid- rapuduTy

“"ﬂ"’?’ dg’iﬁ’

PHENIX =, K, p

= ~ 200 GeV Au+Au Min. Bias " innucl-ex/0305013
0.35  ®PHENIX =* = PHENIX K* & PHENIX p PHENIX ds«d ~  2ndtheyare
2 Z _ . consistent with
| PHENIX PHENIX K - PHENIX p STAR data
0.3 e PHENIX n® STAR K STAR A+A

PHENIX r°, d+d

: | reliminary data
\Qlfference between = N

meson and baryon  STARK?, A+A
 in nucl-ex/0306007

Hydrodynamical picture can
describe mass dependence of v,

. 3 4 5 6 7 8 10
: Pr [GeWc]
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Coalescence plc’rure

3 3 A B e i :
'~
L i}iﬂ = BA(E f;fﬁ) 2 200 GeV Au+Au Min. Bias
h P B oas~* PHENX B } nucexi0305013
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A : nuclear number c ; PHENIX ds+d preliminary
P : momentum ~ 02 .
p=F/A - : i I
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— | .
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Quark coalescence?

- .:-n.-

Phys. Rev. Lett. 91 (2003) 092301, D. Molnar and S.A. VoIoshln

gg—meson, qqq(qqq)—Baryon
voplpyr) = EUJ,:,(P—l ) vaglpy) = 3vg_q(p—l )

2 3
What data looks like? & o.14 200 Gev AurauMin. Bias
E- ~ = PHENIX n* = PHENIX K" 4 PHENIX p

£ 012 PHENIX == PHENIX K PHENIX p
Non-strange and :‘”‘ 01 *PHENIX 1°  STAR K5 = STAR A+A
strange mesons and [“;B ‘
baryons seem to be T ﬁ‘ | H .
merged around p;/n,,. n.nﬁg ﬁ .
~1-3 GeV/c 0.04 _'
With more statistics, we 0.02 £
may discuss precisely 0 |

0 1 2 3 4 5
P1/Nguark [GeV/c]
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o Flrst measurement of n0, vy, et v, at RHIC
o 710y,
— Minimum bias data (p,=1-10 GeV/c)

e v, at the highest p, from the identified particle analysis
e Non-zero =% v, up to p,~8 GeV/c

- Charged = v, consistent with 70 v, in p, =1-3 GeV/c

— Quark coalescence picture seems to work
e from combining various hadron v,’s at RHIC

o 'yv
2
— Centrality (top 20, 20-40, 40-60%) and p, dependence (in p, <5 GeV/c) are
consistent with =9

- With more statistics from run4, we hope to reject the decay effect
o cty,
— Minimum bias data (p,=0.4-3.0 GeV/c)

— Non-photonic e v, is consistent with both models:
e charm flow and no-charm flow

— We can discuss more precisely with more data.

BB
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Invariant mass of YY from same event and mixed event (classed by reaction plane, centrality, vertex position)
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0 10 20 30
(I)_(Dr[rad]

After the subtraction, there 1s 2nd
component of B.G. in p,<2GeV/c region

Fit function:
(average of 7% count) x
Green lines : deviation by error of v,

- 3

=t :

3 shape assumed as -

3 e linear+asym. Gauss -
O 2 O 4

m,., [GeV/c2

count number of 7° in a range
after 2nd B.G. subtraction
(not used the fit function)

(1+2 v, cos[2(¢ - Dg)])

all histograms are checked by eyes!!
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Example of invariant mass distributions for each py, ¢-®y in a centrality bin

Before combinatorial background subtraction
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After combinatorial background subtraction

n% as a function

1

il
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Vz VS. pT(Mlmmum BIGS) fr'om ZOOGeV Au+Au

Min. Bias
e t¥ phenix preliminary
0.2 h* + h™ nucl-ex/0305013

“”5 zﬁ}g$1+

01 ¢

u.oséj
: R A S
;f? 36.3x106 [events] = 5.3+0.5-0.4 [(ub)!]
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nucl-th/0111075

Hydrodynamical calculation

Charged hadron

0.15 #MIT

01— } !
0.05
0
o 1 2 3 4 5 6 7 % 0
p; [GeV/c
u Hydrodynamical calculation agreed in p,~<2 GeV/c

After that, it is deviated
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nucl-th/03 06027
-==== REcombination
=eeoe Fragmentation

—— Reco.+Frag.
0.2 e nl .= = Reco.+Frag. NW
0.15
0.1 g
0.05 Special thanks to
C. Nonaka (one of authors)
of nucl-th/0306027 for

0 data of model calculation

0o 1 2 3 4 5 6 ET[EE%“:T]

Comparison with a model which is described in nucl-th/0306027. Here we don't
= want to discuss which model can describe the data. To conclude which model
it can describe the data, we need much more statistics in high p; region.
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Photon purl'ry wu’rh cuts

DIME99, October 1999

Central HIJING Events:

ToF and Shower Profile cut performance
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L e

different methods for extracting v2
different reaction planes methods
4 different colors for the sys. errors.

— Fhoton
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_ PC(F'TIC |denfr|f|caT|ons

e Requirement for photon
— Dead and noisy EMC towers are removed for the analysis
— PID cuts: y2<3 for photon probability to shower shape
— |TOF]| cut to reject hadron
— No charged track hit within cluster isolation window

e For =0
— Photon ID, plus
- Asymmetry cut: |E,-E,| / ( E;+E;) < 0.8
— Combinatorial background is estimated by event mixing

e Classes categorized for event mixing
- Centrality : every 10%
- BBC Z Vertex : every 10cm in £30cm
— Reaction plane direction in PHENIX detector : 24 bins in £x

e Electrons

E
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Charmed elecTr'on |V,
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